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e |Introduction to Earned Value

 What Kind of Questions Can
Earned Value Answer?
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- EARNED VALUE AND EVMS

 Earned value (EV) Is a means of placing
a dollar value on project status.

« Earned Value Management System
(EVMS) Is a set of best business
practices, processes, and tools for
enterprise planning and control. The
process includes integration of scope,
schedule, cost, a PMB, and earned value.
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X% ACRONYMS

PV —— Planned Value or budget
AC —— Actual Costs

EV —— Earned Value

ETC —— Estimate To Complete
EAC —— Estimate At Complete

BAC —— Budget At Complete
PMB —— Performance Measurement

Baseline
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N7 ACRONYMS

CV —_—‘ Cost Variance

SV —— Schedule Variance

VAR —— Variance At Complete

CPI —— Cost Performance Index
SPI —— Schedule Performance Index
TCPI —— To Complete Performance Index




 For completed tasks:
EV = PV (or budget)

e For tasks not yet started:
EV=0

e For tasks in-progress:
EV =PV x percent complete T

e For level-of-effort tasks:
EV =PV

TEVMS uses objective methodologies
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A cost efficiency factor representing the
relationship between the actual costs
expended and the value of the physical
work performed (earned value).

CPI=EV/AC

A CPI of .85 means that for every dollar spent,
only 85¢ worth of work gets completed.




A schedule efficiency factor representing
the relationship between the value of the
initial planned work and the value of the

physical work performed (earned value).

SPI=EV/PV

A SPI of .85 means that for every dollar of

budget, only 85¢ worth of work gets
completed.




- MANAGEMENT BY EXCEPTION

Instead of managing everything, look for
items that are not performing as planned.

« Efficient means of managing lots of
projects/activities

 Based on pre-defined thresholds for cost
and schedule variances

* Yields an early warning signal for
corrective action
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Favaorable [Unfavaorable
i W alue = Yalue 4
CurentPerod: | 5000 [ 1000 | 5000 | 10.00
Cumulatve | 50000 [ 1000 | 50000 | 10.00
~Coszt
Current Periad: 1000 10.00 1000 10.00
Cumulative: 10000 [ 1000 | 10000 | 10.00
At Complete: 200000 | 10.00 | 200000 | 10.00
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g - SIMPLE EXAMPLE

* Project
— Build ‘Widget’ over 5 week period
— Budget 100 hours for the project
— Set Planned Value = $5,000 ($50/hour)



1 2 3 4 S
Hrs 20 40 60 80 100
PV $1,000 $2,000 $3,000 $4,000 $5,000
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1 2 3 4 S
Hrs 20 40 60 80 100
PV $1,000 $2,000 $3,000 $4,000 $5,000
AC $1,500 $2,500 $3,500
EV $1,000 $2,000 $2,700




Planned Value = $3,000
Actual Cost = $3,500
Earned Value = $2,700

Planned Value (PV)

Earned Value (EV)




e Cost Variance (CV)

= Earned Value — Actual Cost
= $2,700 — $3,500 = ($800)

Negative value Is bad
Positive value is good




e Schedule Variance (SV)

= Earned Value — Planned Value
= $2,700 — $3,000 = ($300)

Negative value Is bad t
Positive value is good *

TIn conjunction with critical path analysis




Schedule

Variance (SV)




e Cost Variance %

= CV x 100
Earned Value

= ($800) x 100 / $2,700 = (29.63%)

e Schedule Variance %
= SV x 100
Planned Value
= ($300) x 100 / $3,000 = (10%)




e Cost Performance Index (CPI)
= Earned Value

Actual Cost
=$2,700/ $3,500 =0.77

CPl =1 — spending as planned

CPl <1 - overs

nending

CPIl > 1 — underspending




o Schedule Performance Index (SPI)

= Earned Value
Planned Value

= $2,700 / $3,000 = 0.9

P| =1 — earning as planned
P| < 1 — earning less than p
P| > 1 — earning more than

anned

nlanned




Schedule
Performance
Index (SPI)




EH\_
3? s
End of Week 3:

CV = ($800)
CV% = (29.6%)

CPI=0.77

SV ($300)
SV% — (10%) Planned Value (PV)
SPI=0.9

Earned Value (EV)




WHAT KIND OF QUESTIONS CAN
EARNED VALUE ANSWER?
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COST

TIME

Final Cost = Budget
EAC =BAC

Planned Value (PV)
Actual Costs (AC)

Estimate to
Complete (ETC)
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A Study of 400 projects revealed that
project performance does not tend to
Improve once the project has surpassed
the 15% completion point.

It often gets even worse!

Beach, Chester Paul Jr. “A-12 Administrative Inquiry.”
Report to the Secretary of the Navy.
Department of the Navy, Washington DC.
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e Using the remaining budget

— Misleading because it implies improved
performance

* Re-evaluating the remaining work
— More accurate but very labor-intensive

 Making statistical forecasts



- STATISTICAL FORECASTS

Results show that the average EAC based on
the cumulative CPI was the [best case scenario]
to the average cost at completion. Other
common index-based EACs that are found to be
higher are more accurate. In particular, studies
show EACs based on the schedule performance
Index (SPI) tend to be significantly higher and
are generally more accurate.

Christensen, David S., Ph.D., “Project Advocacy and the Estimate at

Completion Problem”. Journal of Cost Analysis.
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Estimate At Complete (EAC)

Budget At Complete (BAC)

Planned Value (PV)
Actual Costs (AC)
Earned Value (EV)

Estimate to
Complete (ETC)
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The remaining budget is multiplied by 1/CPL.
ETC = 1/CPIx (BAC - EV)

The ETC Is then added to the Actual Costs
to get an EAC.

FAC = ETC + AC




ETC =1/CPL x (BAC-EV)
BAC -EV =80-35=45
CPI =EV/AC =35/55 = 0.636

ETC =1/0.636 X 45 = $70.7

FAC =ETC + AC
EAC =70.7 + 55
EAC = $125.7




- MULTIPLE FORECASTS

* A set of forecasts:
— optimistic
— pessimistic
— most likely

 Manual forecasts entered by the
project manager

e Statistical forecasts used to increase
confidence in the manual forecasts

* Reporting (customer) forecast

\CLE_LCRM_,.
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Statistical
Customer

Project Manager

Remaining budget



The project manager
or engineer keeps
telling me not to worry
about the cost
overruns because the
rest of the work iIs
going to cost less
than budgeted.

Is this probable?

MLCRM_,



- COST OVERRUNS

Despite the widely known fact that the recoveries
from cost overruns on defense contracts are
extremely rare, analysis of 64 completed
contracts showed that the final cost overruns
estimated by the contractor were less than the
current cost overruns.

Christensen, David S., Ph.D., “Cost Overrun Optimism — Fact or
Fiction?” Acquisition Review Quarterly.
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- COST OVERRUNS

According to some authors, determining the
most accurate estimate has never been the
objective of the contractor. Instead, the
objective has been to protect the project and
the careers of its managers, even If that means
understating the projected completion cost.

Fox, J. Roldan. “Arming America: How the US Buys Weapons”
Boston, Mass: Harvard University.

Mayer, Kenneth R. “The Political Economy of Defense
Contracting.” New Haven, Conn: Yale University.
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 The To Complete Performance Index
(TCPI) 1s an index that rates the probabillity
of a forecast.

TCPL= PV -EV
EAC - AC

This Is sometimes called the CPI to EAC index.

O




 The forecast is probable if the TCPI

equals the CPI cumu
« ATCPI of less than t

ative-to-date.

ne CPIl shows an

Increase In performance making the
forecast statistically not probable.

« A TCPI greater than the CPI shows a
decrease In performance for the

remaining work.
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'~ CAN YOU ANSWER?

Are my resources more expensive than
originally planned?

Is it taking more resources to do the
work than originally planned?



Price Variance =
(Earned Price - Actual Price) x
AcTual Quantity

Price variances are compensated for in a
forecast by changing the labor rate.




Usage Variance =
(Earned Quantity - Actual
Quantity) x Earned Price

A usage variance is compensated for in a
forecast by using statistical forecast methods
based on past performance.




QUESTIONS?




